New quinazolin-4-one derivatives, 6-bromo-2-methyl-3-(substituted phenyl)-(3H)-quinazolin-4-one, were synthesized and evaluated for antimicrobial and antiinflammatory activities. The structures attributed to synthesized compounds 1-8 were supported by the results of elemental analysis as well as by the UV, IR and 1 H NMR spectral data. Investigation of antimicrobial activity was performed using cup-plate agar diffusion method against Bacillus subtilis, Staphylococcus aureus and Pseudomonas aeruginosa and Candida albicans, Aspergillus niger and Curvularia lunata. Antiinflammatory activity was evaluated using the carrageenan-induced paw oedema test in rats. The results showed that compounds 2b, 2c, 2d, 2g and 2h exhibited significant antibacterial and antifungal activity comparable to standard drugs and compounds 2b and 2c showed good antiinflammatory activity comparable to ibuprofen.
Quinazolin-4-one derivatives exhibited a great therapeutic potential in medicinal chemistry. They have drawn much attention due to their broad range of pharmacological properties, which include vitronectin receptor (α V β 3 ) antagonist [1] , nonpeptide CCK-B antagonist [2] , DNA repair enzyme poly (ADP-ribose) polymerase (PARP) inhibitor [3] , antibacterial [4] , antifungal [4] , antiHIV [4] , analgesic [5] , antiinflammatory [5] [6] [7] , anticancer [8] , antidiuretic [9] , sedative-hypnotic [7] and anticonvulsant activities [7, 10, 11] . Keeping in view the diverse therapeutic activities of quinazolin-4-ones and as part of our ongoing development of efficient protocols for preparation of bioactive heterocycles, the present study describes a simple and novel synthesis of the title compounds in the hope of getting potent biodynamic agents and evaluates their potential for antimicrobial and antiinflammatory activities. 6-Bromo-2-methyl-3,1-benzoxazinone (1) were prepared by the condensation of 5-bromoanthranilic acid with acetic anhydride. This compound (1) was treated with different substituted anilines under the reflux condition gives compounds 6-bromo-2-methyl-3-(substituted phenyl)-(3H)-quinazolin-4-ones (2a-h). The synthetic scheme leading to the formation of targeted compounds is depicted in Scheme 1.
The melting points were determined in open capillary tubes on melting point apparatus and were uncorrected. The absorbance maxima (λ max ) were determined on a UV/Vis Spectrophotometer Pharma Spec-1700 (Shimadzu) in chloroform. The FTIR were recorded in KBr on Perkin Elmer Spectrum RXI FTIR system, 1 H NMR spectra on Bruker Japan (DRX-300) spectrometer using DMSO-d 6 as solvent and tetramethylsilane (TMS) as internal standard. All chemical shifts (d) are in ppm. All the chemicals used were of LR and AR grade and were procured from S. D. Fine Chem. Ltd., Mumbai and E. Merck, Delhi. The purity of the compounds was checked by TLC (Merck Silica-60F 254 ) with chloroform:methanol:petroleum ether (8:1:1) using iodine vapours UV light as detecting agents and R f value is given in Table 1 . Elemental analysis (C, H, and N) of the compounds were performed on Heracus 1108 analyzer. All the animals were maintained under standard conditions and had access to pelleted animal feed and water. The study protocols were approved by the institutional animals ethics committee (IAEC/05/08/R1).
5-Bromoanthranilic acid (1.08 g, 0.005 mol) in 0.01 mol of acetic anhydride was refluxed under anhydrous condition for 5 h. The excess of acetic anhydride was then distilled off under reduced pressure and cooled to room temperature. The corresponding 6-bromo-2-methylbenzoxazin-4-one (1) so obtained was filtered and dried under vacuum; the solid thus obtained was recrystallized from absolute ethanol. Equimolar quantities of 6-bromo-2-methylbenzoxazin-4-one (1) (0.01 mol) and substituted anilines (0.01 mol) in glacial acetic acid were refluxed for 5-6 h. The progress of the reaction was monitored using TLC (Merck Silica-60F 254 ). The reaction mixture was cooled and poured on to crushed ice with continuous stirring. The resulting solid was washed with distilled water, filtered, dried in vacuum and recrystallized from absolute ethanol and analyzed. Adopting the above procedure nine different 6-bromo-2-methyl-3-(substituted phenyl)-(3H)-quinazolin-4-ones (2a-h) were synthesized and their physical and analytical data are presented in Table 1 . Spectral analysis of the synthesized compounds were determined and summarized below. All the newly synthesized quinazolin-4-one derivatives (2a-h) were screened for antimicrobial activity by cup-plate agar diffusion method [12] using nutrient agar media against Bacillus subtilis, Staphylococcus aureus and Pseudomonas aeruginosa at 25, 50 and 100 µg/ml concentrations, respectively. All the synthesized compounds were dissolved separately to prepare a stock solution of 1.0 mg/ ml using DMF. About 20 ml of the growth medium was transferred into petri plates and inoculated with 1.5 ml of microbial culture. Filter paper (Whatmann No. 1) sterile disks of 5.0 mm diameter. Each petri plate was divided into 5 equal portions along the diameter to place one disc. Three discs of test sample were placed on three portions together with one disc with reference drug ciprofloxacin (50 µg/ ml) and a disc impregnated with the solvent (DMF) as negative control. Test samples were measured and the average diameters of zones of inhibition (mm) were measured and the average diameters for the test samples were calculated in triplicate sets. The diameters obtained for the test sample were compared with that produced by the standard drug ciprofloxacin by measuring zone of inhibition in mm, by using ciprofloxacin (50 µg/ml) as the standard. Similarly, the antifungal screening of the title compounds (2a-h) was carried out against Candida albicans, Aspergillus niger and Curvularia lunata by using fluconazole (50 µg/ml) as the standard drug for antifungal activity.
The results of antimicrobial activity (Table 2) revealed that all the test compounds showed moderate activity against tested microorganisms. Compounds 2b and 2c exhibited significant antibacterial activity and compounds 2d, 2g and 2h showed good antifungal activity against fungal strains comparable to standard drugs. The triplicate results of antibacterial and antifungal activity were reported as zone of inhibition in mm. (-; indicates no activity).
TABLE 2: ANTIMICROBIAL ACTIVITY OF 6-BROMO-2-METHYL-3-(SUBSTITUTED PHENYL)-(3H)-QUINAZOLIN-4-ONES (2a-h)
All the newly synthesized quinazolin-4-one derivatives (2a-h) were also screened for antiinflammatory activity by using the carrageenaninduced paw oedema method [13] on Wistar rats of either sex weighing 200-300 mg. The rats were randomly divided in to three groups; each consisted of a minimum of 6 animals. The suspension of the newly synthesized compounds, uniformly dispersed in 2% Tween-80 were administered to test animals orally. The control groups received the same experimental handling as test groups in place of test compounds equivalent doses of vehicle alone were administered. Food and water were withdrawn during the test. Ibuprofen was used as the standard anti-inflammatory drug.
Acute oedema in the hind paws of rat was induced by the planter injection of freshly prepared, w/v carrageenan in distilled water (0.1 ml of freshly prepared, w/v carrageenan in distilled water). The foot volume was measured before and 3 h after carrageenan injection by the micropipette method described by Buttle et al. The mean increase in the paw volume in each group was calculated according to the following formula: Percent antiinflammatory activity= [1-V t /V c ]×100, where V t and V c are the oedema volumes in the drug treated and the control groups.
The results of antiinflammatory data (Table 3) indicate that compounds 2b and 2c were found to possess the most potent antiinflammatory activity (39.45 and 40.10, respectively) at 50 mg/kg in comparison with reference drug, ibuprofen, which showed 42.21% of inhibition of oedema at same dose. Furthermore, the test compound 2b, 2c and ibuprofen were subjected to screen at three graded doses of 25, 50 and 100 mg/ kg for antiinflammatory activity. These compounds showed good anti-inflammatory activity at all the three doses than the reference drug.
The characteristic features of the synthetic route is that 6-bromo-2-methylbenzoxazin-4-one was treated with different anilines to give 6-bromo-2-methyl-3-(substituted phenyl)-(3H)-quinazolin-4-ones. The selection of substituted anilines was based on presence of electron withdrawing and electron releasing groups.
The newly synthesized compounds were evaluated for antimicrobial and antiinflammatory activity. The results of antimicrobial anti antiinflammatory studies are given in Table 2 and 3 respectively. Among all the compounds of the present series, compounds 2b and 2c exhibited highest degree of inhibition against the tested bacterial strains and compound 2d, 2g and 2h exhibited highest degree of inhibition against the tested fungal strains. The data of antimicrobial activity revealed that introduction of methoxy group (-OCH 3 ) increases antibacterial activity while introduction of halo groups (-Cl and -Br) increases antifungal activity against tested organisms respectively.
Among the compounds tested for antiinflammatory activity, the compound 2a having phenyl group as a substituent showed the least percentage inhibition of oedema i.e. 31.28%, while the compounds 2b and 2c, substituted with o-methoxyphenyl group and p-methoxyphenyl group exhibited the maximum antiinflammatory activity, 39.45% and 40.10%, respectively, comparable to ibuprofen.
From the result it was concluded that most of the synthesized compounds were biologically active. It may be concluded that further study of these compounds can lead to the development of a potent antimicrobial and antiinflammatory agents.
